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Letter from the Team Leader
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Welcome to the April 2022 issue of the EU China Energy Magazine. 

On 31 March 2022, EU Commissioner for Energy Kadri SIMSON and Administrator ZHANG Jianhua of the China National Energy Administration (NEA) held the 10th EU-China Energy Dialogue online to exchange views on current issues and discuss the status of the implementation of the ‘Joint Statement on the Implementation of EU-China Energy Cooperation’.

In this issue, we focus on how EU-China energy cooperation can contribute to the global energy transition. We look at how consumers participate in energy markets via P2P electricity markets in China and the EU; how energy efficiency solutions from the EU are standing ready to contribute more to China’s ‘Dual Carbon’ Goals, and finally, we look at the prospects for aquifer thermal energy storage (ATES) technology, a sustainable heating and cooling technology that originated in China and has been commercialised in the Netherlands. 

We hope you will find them interesting and look forward to hearing your feedback!

Best regards,

Flora Kan
Team Leader
ECECP
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1.  Consumer participation in energy markets – P2P electricity markets in China and the EU
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System flexibility is the key to overcoming challenges in the energy system by integrating more variable renewable energy resources, maintains the EU-China Joint Statement Report ‘Integration of variable renewables in the energy system of the EU and China’. The authors urge more discussion about the evolving role of distribution networks and local energy markets.​[1] ECECP Junior Postgraduate Fellow Helena Uhde, who is conducting research on peer-to-peer (P2P) electricity markets, gives an insight into status, regulation and implementation of the concept in China and the EU.

With the EU's announcement that it is to become a climate-neutral continent by 2050, as well as President Xi Jinping's aim for China to be carbon neutral by 2060, both economies have set ambitious climate targets that can only be achieved with a radical energy transition. According to scenario analyses by the IEA, China needs to increase the share of renewable energy sources in the total electricity generation mix from about 25% in 2020 to 40% in 2030 and 80% in 2060 if it is to achieve its carbon neutrality target.​[2] Photovoltaics alone are expected to cover almost 45% of the electricity generation mix in 2060, compared to 4% in 2020. The EU is even more ambitious, announcing that it will raise its current renewables target from 32% to at least 40% of the EU's total energy mix by 2030.​[3] Integration of these renewables will require fundamental changes to the current energy paradigms.  

The timeline and socio-technical structure of the power systems in China and the EU may differ, but common challenges are becoming apparent as the proportion of renewable energy resources rises. A fundamental challenge is the need for close to real-time, local signals on supply and demand to balance the system and maintain system reliability. A more active demand side is also needed to enable the necessary flexibility, for example in the form of ancillary markets and demand-response mechanisms.

One instrument for increasing flexibility is to expose the demand side of the electricity system to changing market prices, e.g., through so-called 'peer-to-peer electricity markets'. In these, often locally constrained markets, consumers and small-scale generators can trade electricity with each other as equal 'peers'. Other energy commodities, such as heat, cooling, and flexibility, can also be traded in P2P markets. These electricity markets enable consumers to participate actively in the market while creating new business models for small-scale electricity generators. P2P electricity markets are often designed with two layers: a physical layer for transmission and a virtual layer for electricity trading, as depicted in Figure 1.

[image: image]

Figure 1: Simplified depiction of a P2P electricity market. Vectors designed by Freepik.

Energy Communities as the starting point for P2P markets in the EU

Unlike wholesale electricity markets, an important aspect of P2P markets is that consumers become market participants. With its 2019 Clean Energy Package for All Europeans, the EU introduced the legislative concept of ‘energy communities’, which defines the rights of consumers to participate in energy markets individually or as a community through generation, consumption, transfer or sale.​[4] Two documents in the package are of particular importance: the revised Renewable Energy Directive [(EU) 2018/2001] and the revised Internal Electricity Market Directive [(EU) 2019/944]. The Renewable Energy Directive defines the role of renewable energy self-consumers and renewable energy communities and focuses on renewable energy. It further specifies that this role can be fulfilled by means of ‘renewables power purchase agreements, electricity suppliers and peer-to-peer trading arrangements’, among others. The document stresses that renewable energy self-consumers and communities must not be placed at a disadvantage compared to large market players. The Internal Electricity Market Directive puts the emphasis on electricity, encouraging market participation either by individuals or citizen energy communities. These can provide flexibility services through demand response and storage. Now that the directives have been jointly adopted by the EU Parliament and Council, the EU Member States are obliged to incorporate the directives into their national legislation. 

Table 1: Key policies for P2P electricity markets in the EU. 
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Based on: Uhde (2022).

Implementation in the EU

There are many research and pilot projects relating to P2P electricity markets in the EU, although the exact number is difficult to establish, as they include not only EU-funded pilot projects, but also private initiatives. Under the European Commission initiative BRIDGE, Horizon 2020 funded projects in the area of smart grid, energy storage, energy islands and digitalisation are documented to foster an exchange of information between projects and develop best practice. A total of 90 projects (58 ongoing) are included in this initiative, only some of which are P2P electricity market projects. The BRIDGE 2021 brochure, which provides a comprehensive overview of the projects, deserves special mention.​[5]

On 20 April 2022, the Energy Communities Repository was launched.​[6] The project will support energy communities in the EU for 24 months and gather best practices. The repository will be implemented by a consortium consisting of Energy Cities, REScoop and FEDARENE. The Horizon 2020 project COME RES, for example, is supporting the development and testing of new business models for renewable energy cooperatives in nine EU Member States. As can be seen, the EU’s focus is on promoting citizens' initiatives, of which P2P electricity markets are only one of many possibilities for community energy management. Different business models and market mechanisms are being tested in local communities.

Case study 1: The Landau Microgrid Project in Germany

One of the first implementations of a local P2P electricity market in Germany is the Landau Microgrid Project (LAMP), implemented by the Karlsruhe Institute of Technology (KIT) in cooperation with Energie Südwest AG, a local energy supplier, and software developer Selfbits GmbH.​[7] In the pilot project, 20 households located in the Lazarettgarten in Landau, a city in south-west Germany, are enabled to trade locally generated renewable electricity among themselves. Trading on the platform takes place via automated software agents, in line with the participants' price preferences. Participants gain insight into their electricity consumption and generation data, collected through blockchain-enabled smart meters and transmitted via mobile app. Market participants are provided with a smart meter and a mobile device so that they can use the app free of charge. If P2P market prices fall below the actual electricity tariff, market participants receive a credit on their electricity costs reflecting the savings made. If the P2P market prices rises higher than their actual electricity tariff, the energy supplier Energie Südwest AG covers the additional costs.​[8] The pilot project is an experiment that replicates the free market but builds in financial safeguards. However, it is worth noting that if exposed to the risk of actually losing money, the behaviour of market participants may well deviate from that observed in the pilot.

[image: image]

Figure 2: Landau Microgrid Project. Based on Mengelkamp (2019).

Market-based trading of distributed energy in China

While the term ‘P2P electricity markets’ is not used explicitly in Chinese regulations, policies issued by the National Energy Agency (NEA) and the National Development and Reform Commission (NDRC) between 2016 and 2019 reflect the concept.​[9] An overview of the policies is given in Table 2. The first phase of policies (2016-2017) focused on market-based trading under the concept of the ‘energy internet’, i.e., the interconnection of the energy sector with the Internet, and the second phase of policies (2017-2019) focused on market-based integration of distributed energy resources. In the ‘Outline of the pilot program for distributed electricity generation market trading’, issued by NEA in 2017, three mechanisms for the exchange of distributed energy were announced: direct trading, entrusted sales, and sales to grid. While the second option leaves it up to the grid operator to trade the electricity on behalf of the distributed energy generator and the third option basically represents selling electricity into the grid at a fixed tariff, the first ‘direct trading’ option leaves room for the design of different P2P market mechanisms. Distributed multi-bilateral trading is thus an option, in addition to a centrally controlled auction.

Table 2: Key policies for P2P electricity markets in China. 
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Based on: Uhde & Malima (2020) and Uhde (2022).

Implementation in China

In 2019, NDRC announced a list of 26 market pilots for distributed energy. The pilot projects are mainly located in provinces with a large share of distributed energy capacity, and about half of the pilot projects are located in ‘economic and technological development zones’ or industrial parks.​[10] Apart from the breakdown of the energy mix in the market, not much information is available on the pilot projects. 

Case study 2: Hebi Distributed Trading Pilot (鹤壁分布式交易试点)

[image: image]

Figure 3: Electricity grid of Baoshan Industrial Park. 北控清洁能源集团 (2019).

One of the 26 selected pilot projects is the Hebi Distributed Trading Project in the Baoshan Industrial Park in Hebi, Henan Province.​[11] The pilot project for market-based trading of distributed generation has been implemented by Beikong Clean Energy Group. By 2020, a total capacity of 220 MW of distributed energy capacity was planned, including 70 MW of distributed photovoltaic power plants, 150 MW of distributed wind farms and 30 MWh of supporting energy storage. Trading on the platform was to be carried out using the ‘direct trading’ method. Transaction settlement was to take place via the provincial electricity trading platform. 

In this project, the market participants are distributed energy generators (sellers), and nearby electricity consumers (buyers). The solar and wind energy systems are distributed over a relatively large geographical area, on 15 pieces of previously unused land. The

Barriers to implementation in China
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